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0 DICHROIC PRISM AND PROJECTION TYPE DISPLAY DEVICE 
OAbstract: 

!OBLEM TO BE SOLVED: To provide a dichloric prism capable of making 
3 deviation of the projection pixel of each color caused by magnification 
lor aberration smaller. 

JLUTION: The dichroic prism 10 is constituted into a quadrangular prism 
ape as a whole by mutually joining four rectangular prisms 1 1 to 14. 
>reover, a red light beam reflecting dichroic surface 15 and a blue light 
am reflecting dichloric surface 16 cross each other in an approximate X 
ape along the joining surfaces of the prism 11 to 14. The surface 15 is 
ide into a projecting surface by partially changing the thickness of the 
ling layer which mutally connects each prism. Thus, red color light flux R 
expanded and led to a projection optical system and the projected 
;ture of the flux R, which is projected on a projection surface through the 
stem, is reduced. Thus, the relative deviation of the projected picture of 
ch color light flux caused by the magnification color aberration is made 
laller. 
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AIMS 



aim(s)] 

aim 1 ] It is the dichroic prism characterized by the 1 st die clo IKKU side at least being a concave side or a convex 
e of said 1st and 2nd die clo IKKU sides in the dichroic prism with which the 1st and 2nd die clo IKKU sides where 
reflective film properties which were constituted when a cross section joined four triangular prism mutually, and 
ssed in the shape of abbreviation X along the plane of composition of each prism differ are formed, 
aim 2] It is the dichroic prism characterized by said 1st die clo IKKU side inclining in bilateral symmetry to an 
srsection with said 2nd die clo IKKU side in claim 1 . 

aim 3] It is the dichroic prism which is a rectangular prism with which, as for said four prism, the vertical angle of 
h prism turned into a right angle in claims 1 or 2, and is characterized by making said 1st die clo IKKU side into a 
icave side or a convex side by adjusting the thickness of the glue line for joining these rectangular prisms, 
aim 4] The prism of at least 1 of said four prism is a dichroic prism which is prism with which the vertical angle 
led into an acute angle or an obtuse angle in claims 1 or 2, and is characterized by making said 1st die clo IKKU side 
) a concave side or a convex side by using the prism with which this vertical angle turned into an acute angle or an 
use angle. 

aim 5] It is the projection mold display which has the dichroic prism of a publication in claim 1 thru/or one term of 4. 
5 light source, A color separation means to divide into the colored light bundle of at least 2 colors the outgoing beam 
which outgoing radiation was carried out from here, The projection mold display characterized by having a 
dulation means to modulate the flux of light of each separated color corresponding to image information, said 
hroic prism which compounds the flux of light of each color after becoming irregular with the modulation means 
icerned, and the projection optical system which carries out expansion projection of the compounded flux of light on 
rojection side. 

aim 6] It is the projection mold display characterized by for said modulation means being a modulation means of a 
ective mold, and said dichroic prism serving as said color separation means in claim 5. 
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TAILED DESCRIPTION 

, _ i i i j ... .... ' ' '" ii i i n -i n ii mi . 1 ; m i ft 

^tailed Description of the Invention] 
»01] 

eld of the Invention] This invention decomposes the outgoing radiation light from the light source into the colored 
it bundle of at least 2 colors, modulates each of these colored light bundles through the light valve which consists of 
aid crystal panels corresponding to image information, re-compounds each colored light bundle after becoming 
sgular, and relates to the projection mold display of the format which indicates by projection on a projection side 
ough projection optical system. It is related with the dichroic prism which can amend relative gap of the projection 
el of each color which originated in the chromatic aberration of magnification especially. 
>02] 

ascription of the Prior Art] A color separation means to divide into each colored light bundle of three colors the flux 
light by which outgoing radiation was carried out to the light source from here as a projection mold display, The light 
ve of three sheets which modulates the flux of light of each separated color corresponding to image information, The 
lipment of a configuration of having had a dichroic prism as a color composition means to compound each colored 
it bundle after becoming irregular through these light valves, and the projection optical system which carries out 
)ansion projection of the flux of light compounded with the dichroic prism on a projection side is known. 
>03] The dichroic prism is indicated by JP,7-294845,A. As shown in drawing 1 1 , when, as for the dichroic prism 
)0 currently indicated by this official report, a cross section sticks four rectangular prisms 11, 12, 13, and 14 of a 
tangular equilateral triangle mutually, the whole is constituted in the shape of the square pole. Moreover, in this 
hroic prism 1000, it is formed so that the red sunset reflective die clo IKKU sides 1500 and 1500 and the blue light 
lective die clo IKKU sides 1600 and 1600 which extend in the direction of the diagonal line along the plane of 
nposition of the prism 1 1-14 of the shape of each column may turn into a flat surface. In order to join each 
tangular prisms 11-14, thickness of the layer 1800 of the adhesives formed among these lamination sides is set to 10- 
micrometers. 

)04] Such a dichroic prism 1000 is used as a color composition means of a projection mold display. In this case, each 
ored light bundles R, G, and B from the liquid crystal light valves 925R, 925G, and 925B arranged so that face to 
e may be stood against the side face in that Mikata are compounded by the die clo IKKU sides 1500 and 1600 of a 
r, and outgoing radiation of the flux of light after composition is carried out toward projection optical system from 
= remaining side face. 
)05] 

oblem(s) to be Solved by the Invention] Here, since the effect of the chromatic aberration of magnification becomes 
ge as the image by which it was indicated by projection through projection optical system separates from a core, a 
5 of the projection image of each color becomes large. For example, as shown in drawing 12 , the area of the 
>jection image of each color projected on the projection side 100 becomes the relation of blue projection image B '< 
len projection image G' < red projection image R\ In this case, as shown in drawing .1 3 , when it sees as a projection 
;el, not the condition that gathered completely but the pixel gap dl has produced the projection pixels b, g, and r of 
:h color. When this pixel gap dl is small (dl<=d), display grace is hardly affected, but when the pixel gap dl crosses 
erance (d<=dl=d2), it will become the cause of reducing the image quality of a projection image. In addition, 
aough the magnitude of G f and B 1 changes with quality of the materials of projection optical system and red 
yection image R' does not always become [ projection image R ? of each color, and ] the largest, the area of the 
yection image of each color differs relatively. 

)06] Here, in the projection mold display, in order to obtain the high projection image of resolution, highly minute- 
tion by making the number of pixels of the light valve which consists of a liquid crystal panel etc. increase is 
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lined. With this highly-minute-izin^^| area per pixel is in an inclination small,^^olerance to the above- 
ntioned pixel gap dl also becomes and the tolerance of the chromatic abefflPbn of magnification also 

;omes small. Therefore, in order to obtain a high-definition projection image with high resolution, it is necessary to 
end the chromatic aberration of magnification and to reduce more the effect the chromatic aberration of 
gnification affects a projection image. 

>07] The technical problem of this invention is to offer the possible dichroic prism of making small a gap of the 
tjection pixel of each color which originates in the chromatic aberration of magnification and is produced in view of 
above-mentioned point. Moreover, it is in offering the projection mold display with which this dichroic prism was 
orporated. 
►08] 

eans for Solving the Problem] In order to solve the above-mentioned technical problem, it consists of this inventions, 
en a cross section joins four triangular prism mutually. In the 1st and 2nd dichroic prisms with which the reflection 
►perties which crossed in the shape of abbreviation X along the plane of composition of each prism differ In the 
hroic prism with which the 1 and 2nd die clo IKKU sides are formed, it is characterized by the 1st die clo IKKU side 
ng a concave side or a convex side at least of said 1st and 2nd die clo IKKU sides. 

►09] In the dichroic prism of such this invention, the reflective condition of the colored light bundle reflected in 
pect of this changes according to extent concave [ of the 1st die clo IKKU side ], or convex. Therefore, the colored 
it bundle concerned can be expanded or reduced. If the dichroic prism of this invention is used as a color 
nposition means of a projection mold display, since the scale factor of the projection image of a predetermined 
ored light bundle can be adjusted, abbreviation etc. can spread and carry out area of the projection image of each 
or. That is, the chromatic aberration of magnification can be amended and the relative gap which is the projection 
el of each colored light bundle can be controlled small. Therefore, when the dichroic prism of this invention is used 
i color composition means of a projection mold display, deterioration of the image quality of the projection image 
ulting from the chromatic aberration of magnification can be prevented. 

ilO] Here, in a projection mold indicating equipment, in order to obtain the high projection image of resolution, it is 
he inclination for a light valve to be made highly minute. In this case, the tolerance to a pixel gap becomes small and 
tolerance of the chromatic aberration of magnification also becomes small. Since the dichroic prism of this invention 
ends the chromatic aberration of magnification as mentioned above and can control a relative pixel gap of each color, 
its especially the color composition means of the projection mold display which projects a high-definition image with 
h resolution using the light valve made highly minute. 

•1 1] It is desirable to constitute in the condition of having inclined in bilateral symmetry to the intersection with said 
1 die clo IKKU side as 1 st die clo IKKU side. As 1 st die clo IKKU side, it is expected, for example that manufacture 
a dichroic prism becomes difficult since it is necessary to manufacture each prism, considering radius of curvature 
. in this case although it can also consider as the Rth page. For this reason, if the 1 st above die clo IKKU side is 
istituted, manufacture becomes easy and a jump can be prevented for a manufacturing cost. 

•1 2] A cross section can use the rectangular prism with which the vertical angle turned into a right angle as triangular 
sm. in this case, the thing for which the thickness of the glue line for joining these rectangular prisms is adjusted — 
1 st die clo IKKU side — a concave side — or a convex side can be carried out. Thus, by using a rectangular prism, 
rectangular prism which is the component of the conventional dichroic mirror can be used as it is. 
•13] Moreover, the prism of at least 1 of said four prism cannot be adjusted to the prism with which the vertical angle 
aed into an acute angle or an obtuse angle, then the thickness intention target of a glue line, but ** can also make said 
die clo IKKU side automatically a concave side or a convex side. 

•14] The dichroic prism of this invention can be used as a color composition means of a projection mold display, 
mely, the light source and a color separation means to divide into the colored light bundle of at least 2 colors the 
going beam by which outgoing radiation was carried out from here, A modulation means to modulate the flux of 
it of each separated color corresponding to image information, and a color composition means to compound the flux 
ight of each color after becoming irregular with the modulation means concerned, It can be used as said color 
nposition means of the projection mold display which has the projection optical system which carries out expansion 
jection of the compounded flux of light on a projection side. Since the dichroic prism which applied this invention as 
ntioned above can adjust the scale factor of a predetermined colored light bundle, according to the projection mold 
play using the dichroic prism concerned as a color composition means, a relative gap of a projection pixel can be 
ltrolled, and deterioration of the image quality resulting from the chromatic aberration of magnification can be 
vented. Since a relative gap of the projection pixel of each color can be made small even when the light valve 
►ecially made highly minute as a modulation means is used, a high-definition projection image with high resolution 
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1 be obtained. 

H 5] As a modulation means of a projTOion mold display, the modulation means oWtransparency mold and a 
lective mold can be used. Among these, when the modulation means of a reflective mold is used, it is possible it not 
y to make into a color composition means the dichroic prism which applied this invention, but to use it as a color 
►aration means. Thus, if the dichroic prism which applied this invention is operated as a color composition means and 
olor separation means, since the optical system of a projection mold display can be constituted from a small number 
optics, miniaturization and low low price of a projection mold display can be planned. 
H 6] 

nbodiment of the Invention] 
le gestalt 1 of operation] 

chroic prism) An example of the dichroic prism which applied this invention to below with reference to the drawing 
explained. The perspective view of the dichroic prism which applied this invention is shown in drawing J . The 
hroic prism 10 shown in this drawing 1 is for compounding each colored light bundles R, G, and B modulated with 
liquid crystal light valve of three sheets, and has the function which carries out outgoing radiation of each colored 
it bundles R, G, and B which carried out incidence toward both projection optical system from a different direction. 
: this reason, the liquid crystal light valve of three sheets is also set and shown in draw ing 2 with the dichroic prism 
In addition, in the following explanation, the area of the projection image of each color projected by projection 
ical system on a projection side assumes the case where originate in the chromatic aberration of magnification and it 
:omes large in order of blue, green, and red as shown in drawing 12 . 

•17] As shown in drawing.! , the dichroic prism 10 has four rectangular prisms 11, 12, 13, and 14, and is constituted 
he shape of the square pole as a whole by joining these rectangular prisms 11-14 mutually. 

»1 8] As shown in dra wing 2 , the red sunset reflective film 113 which consists of dielectric multilayers in which the 
flux of light R is reflected is formed in one rectangle-like side face 111 among the rectangle-like side faces 111 and 
I which intersect perpendicularly with mutual [ in the 1st rectangular prism 1 1 ], and the blue light reflective film 1 14 
ich consists of dielectric multilayers in which the blue glow bundle B is reflected is formed in the rectangle-like side 
e 1 1 2 of another side. 

•19] The specific reflective film is not formed in one rectangle-like side face 121 among the rectangle-like side faces 
[ and 122 which intersect perpendicularly with mutual [ in the 2nd rectangular prism 12 ], but it is joined by the 
tangle-like side face 1 12 of the 1st rectangular prism 1 1 through the glue line 18. The red sunset reflective film 113 
rently formed in the rectangle-like side face 1 1 1 of the 1st rectangular prism 1 1 and the red sunset reflective film 123 
lipped with the same optical property are formed in the rectangle-like side face 1 22 of another side. 
•20] The reflective film of specification [ the rectangle-like side faces 131 and 132 which intersect perpendicularly 
h mutual / in the 3rd rectangular prism 13 ] was not formed, but each rectangle-like side faces 131 and 132 have 
>osed it. One rectangle-like side face 131 is joined by the rectangle-like side face 122 of the 2nd rectangular prism 12 
:>ugh the glue line 18 among these rectangle-like side faces 131 and 132. 

•21] The blue light reflective film 1 14 currently formed in the rectangle-like side face 1 12 of the 1st rectangular prism 
and the blue light reflective film 143 equipped with the same optical property are formed in one rectangle-like side 
e 141 among the rectangle-like side faces 141 and 142 which intersect perpendicularly with mutual [ in the 4th 
tangular prism 14 ], and the specific reflective film is not formed in the rectangle-like side face 142 of another side, 
e rectangle-like side face 141 is joined by the rectangle-like side face 132 of the 3rd rectangular prism 13 through a 
e line 1 8, and the rectangle-like side face 142 of another side is joined by the rectangle-like side face 1 1 1 of the 1 st 
tangular prism 1 1 through the glue line 1 8. 

22] Along the plane of composition constituted by joining each rectangular prisms 11-14 mutually, the red sunset 
ective film 1 13, the blue light reflective film 1 14, the red sunset reflective film 123, and the blue light reflective film 

1 intervene, respectively, and the red sunset reflective die clo IKKU side 1 5 and the blue light reflective die clo IKKU 

2 1 6 cross in the shape of abbreviation X with these reflective film. 

23] Here, in the dichroic prism 10 of this example, by changing partially the thickness of the glue line 18 which has 
led each rectangular prisms 11-14 mutually, the red sunset reflective die clo IKKU side 15 receives an intersection 
h the blue light reflective die clo IKKU side 16, and inclines in bilateral symmetry. That is, in the dichroic prism 10 
his example, the red sunset reflective die clo IKKU side 1 5 is made into the convex side. 

24] Thus, what is necessary is just to adjust the thickness of a glue line 1 8 by the following approaches, for example, 
>rder to constitute the red sunset reflective die clo IKKU side 15 so that it may become a convex side. That is, 
:kness joins the 1st and 4th rectangular prisms 1 1 and 14 through the fixed glue line 18, and a prism composition 
ect is constituted. Moreover, the 2nd and 3rd rectangular prisms 12 and 13 are joined similarly, and a prism 
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nposition object is constituted. Ne>^^kcase the prism composition objects of a ^^^re joined, it is made for the 
:kness of a glue line 1 8 to become t^^ gradually toward an another side [ one osmose planes-of-composition side 
| side. Consequently, the red sunset reflective die clo IKKU side 15 of the obtained dichroic prism 10 turns into a 
ivex side where the core became the highest. In addition, what is necessary is just to make it a glue line 1 8 become 
:k gradually toward one [ an another side side to ] side, in constituting the red sunset reflective die clo IKKU side 15 
i concave. 

•25] Thus, in the constituted dichroic prism 10 of this example, the green light bundle G from liquid crystal light 
ve 925G for **** penetrates each die clo IKKU side 1 5 and 16, and outgoing radiation is carried out toward the 
jection optical system 60 from the side face of the 1 st rectangular prism 1 1 . Moreover, after the optical axis is bent 
the blue light reflective die clo IKKU side 16 90 abbreviation, outgoing radiation of the blue glow bundle B from 
aid crystal light valve 925B for blue lights is carried out toward the projection optical system 60 from the side face of 
1 st rectangular prism 1 1 like the green light bundle G. Furthermore, after the optical axis is bent by the red sunset 
ective die clo IKKU side 15 90 abbreviation, outgoing radiation of the red flux of light R from liquid crystal light 
ve 925R for red sunset is carried out toward the projection optical system 60 from the side face of the 1st rectangular 
>m 1 1 like the green light bundle G and the blue glow bundle B. 

26] Signs that the red flux of light R by which outgoing radiation was carried out is projected on a projection side 
xigh the projection optical system 60 from the dichroic prism 10 of this example are shown in drawing 3 . In the 
hroic prism 10 of this example, since the red sunset reflective die clo IKKU side 15 is made into the convex side, 
going radiation of this red flux of light R reflected in respect of [ 15 ] red sunset reflective die clo IKKU is carried 

toward the projection optical system 60, being expanded as a continuous line shows drawing 3 . Here, the projection 
ical system 60 reverses each colored light bundles R, G, and B, and is projected on the projection side 100. For this 
son, the projection area of the red flux of light R reflected in respect of [ 15 ] red sunset reflective die clo IKKU 
de into the convex side is reduced as compared with the projection area of the red flux of light reflected in respect of 
5 ] red sunset reflective die clo IKKU which is a flat surface. Namely, although projection image (field enclosed with 
ken line in drawing 4 ) R* of the red flux of light R is large compared with projection image (field enclosed as 
ttinuous line in drawing 4 ) G' of the green light bundle G when the red sunset reflective die clo IKKU side 15 is a 

surface as shown in drawing 4 By making the red sunset reflective die clo IKKU side 1 5 into a convex side, the area 
projection image G 1 of the green light bundle G, abbreviation, etc. can spread and carry out area of projection image 
)f the red flux of light R. Therefore, a relative gap of the projection pixel of each colored light bundles R, G, and B 
alting from the chromatic aberration of magnification can be made small. So, when the dichroic prism 10 of this 
mple is used as a color composition means of a projection mold display, deterioration of the image quality of the 
jection image resulting from the chromatic aberration of magnification can be prevented, and the projection mold 
slay excellent in projection display grace can be realized. 

27] Here, in a projection mold indicating equipment, in order to obtain the high projection image of resolution, 
hly minute-ization, i.e., the area per pixel, is made small for the light valve as a modulation means, and it is in the 
[ination which increases the number of pixels. For this reason, the tolerance to a pixel gap of each color becomes 
ill, and the tolerance of the chromatic aberration of magnification also becomes small inevitably. Since the dichroic 
;m 10 of this example amends the chromatic aberration of magnification and can make a relative pixel gap of each 
Dr small, as mentioned above, even if the light valve made highly minute as mentioned above is used for it, it can 
sfy the tolerance over the chromatic aberration of magnification, and it can be used for it as a color composition 
ans of the projection mold display which projects a high-definition image with high resolution. 
28] In the dichroic prism 10 of this example, the red sunset reflective die clo IKKU side 1 5 is made into the convex 
? by using four rectangular prisms and adjusting the thickness of a glue line 18 partially. Therefore, there is an 
antage that the rectangular prism which is the component of the conventional dichroic prism can be used as it is. 
29] In addition, in the dichroic prism 10 of this example, even if it constitutes so that the red sunset reflective die clo 
CU side 1 5 may turn into the Rth page, the chromatic aberration of magnification can be amended and the above can 
Ice a pixel gap of each color the same small. However, since it is necessary to manufacture each prism, considering 
ius of curvature etc. in order to constitute so that the red sunset reflective die clo IKKU side 1 5 may turn into the Rth 
;e, it is expected that a manufacturing cost soars. Therefore, as this example explained, the situation where a 
nufacturing cost soars is avoidable by making the red sunset reflective die clo IKKU side 1 5 into the bent field. 
30] In addition, although he is trying to reduce the projection image of the red flux of light R by making the red die 
IKKU side 15 into a convex side, you may make it expand the projection image of the blue glow bundle B in this 
mple. Thus, if the projection image of the blue glow bundle B is expanded and the projection image of three colors is 
ie almost equal, a pixel gap of the projection pixel of each colored light bundle can be controlled more. In addition, 
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iat is necessary is just to carry out U^^kie light reflective die clo IKKU side 16 ^^ecome / toward the direction of 
:idence of the blue glow bundle B / IHmcave side ], in order to expand the proje^R image of the blue glow bundle 

)3 1] moreover — a book — an example — a dichroic prism -- ten -- setting ~ each — colored light a bundle — R — G 
3 — projection — an image R ' — G — 1 — B -- 1 — area — projection image R' — > projection image G, although 
Dlained supposing the case where it becomes '> projection image B f in such a case — not restricting — blue glow — a 
tidle — B — projection — an image — B — ' — area — most — large — becoming — a case — green light — a bundle — G - 
rojection — an image ~ G — ' — area — most — large — becoming — a case — etc. — any — a case — this invention — 
ng applicable . What is necessary is a concave side, then for it to be good, and just to make [ to reduce projection 
age R f of the red flux of light R ] the blue light reflective die clo IKKU side 16 into a convex side for the red sunset 
lective die clo IKKU side 1 5 to expand projection image B 1 of the blue glow bundle B. Moreover, about the scale 
tor which expands or reduces the area of the projection image of a predetermined color, a desired scale factor can be 
:ained by changing concave or convex extent. 

132] (Projection mold display) An example of the projection mold display equipped with the dichroic prism explained 
sviously is explained. This projection mold display divides the outgoing beam from the light source into red, blue, and 
Teen colored light bundles, each separated colored light bundle is made to correspond to image information through 
light valve which consists of liquid crystal panels etc., and it modulates it, re-compounds each colored light bundle 
sr becoming irregular, and indicates by projection on a projection side through projection optical system. 
)33] The appearance of the projection mold display of this example is shown in drawing 5 . The projection mold 
play 1 of this example has the sheathing case 2 which carried out the rectangular parallelepiped configuration, 
ndamentally, the sheathing case 2 consists of front cases 5 where the front face of equipment is specified as the upper 
e 3 and the lower case 4. From the center of the front case 5, the part by the side of the tip of the projection lens unit 
as projected. 

i34] Arrangement of each component in the interior of the sheathing case 2 of the projection mold display 1 is shown 
irawing 6 , and the cross section in the A-A line of drawing 6 is shown in drawing 7 . As shown in these drawings, in 
interior of the sheathing case 2, the power supply unit 7 is arranged at the back end side. Light equipment 8 is 
anged in the location which adjoined the before [ equipment ] side rather than this. The optical unit 9 is arranged at 
before [ light equipment 8 ] side. The projection lens unit 6 is located in the center by the side of before the optical 
t 9. On the other hand, the interface substrate 1 1 with which the input/output interface circuit was carried in the side 
he optical unit 9 towards the equipment cross direction is arranged, and the video substrate 12 in which video signal 
dn ****** was carried is arranged in parallel with this. Furthermore, the control board 13 for equipment drive control 
irranged at the light equipment 8 and optical unit 9 bottom. Loudspeakers 14R and 14L are arranged at the angle of 
it and left by the side of the equipment front end, respectively. In the center by the side of the top face of the optical 
t 9, inhalation-of-air fan 1 5 A for cooling is arranged, and fan 1 5B for circulation for the circulating flow formation 
cooling is arranged in the center by the side of the base of the optical unit 9. Moreover, the ventilating fan 1 6 is 
inged in the equipment side face which is the rear- face side of light equipment 8. And the auxiliary cooling fan 17 
attracting the airstream for cooling from inhalation-of-air fan 1 5 A in a power supply unit 7 is arranged in the 
ation facing the edge of the substrates 1 1 and 12 in a power supply unit 7. 

35] Furthermore, the floppy disk drive unit (FDD) 1 8 is arranged in the location on the left-hand side of [ the ] 
lipment right above [ of a power supply unit 7 ]. 

36] The parts of the light source unit 9 and the projection lens unit 6 are taken out in drawing_8 , and it is shown in it. 
shown in this drawing, the optical unit 9 has the composition that optical elements other than dichroic prism 10 
ich constitutes that color composition means were pinched and held from the upper and lower sides among the up- 
l-down light guides 901 and 902. The upper light guide 901 of these and the bottom light guide 902 are being fixed to 
upper case 3 and lower case 4 side by the lockscrew, respectively. Moreover, the light guide plates 901 and 902 of 
se upper and lower sides are being fixed by the lockscrew as well as the dichroic prism 10 side. The dichroic prism 
is being fixed to the rear face of the thick head plate 903 which is a dies casting plate by the lockscrew. Similarly the 
jection lens unit 6 is being fixed to the front face of this head plate 903 by the lockscrew. 

37] The outline configuration of the optical system included in the projection mold display 1 is shown in dra wing 9 . 
5 optical system of this example is equipped with the lamp 81 which is the component of the above-mentioned light 
dpment 8, and the homogeneity illumination-light study system 923 which consists of the integrator lenses 921 and 
integrator lenses 922 which are a homogeneity illumination-light study component. Moreover, the color separation 
ical system 924 which separates into red, green, and each blue colored light bundles R, G, and B the flux of light W 
which outgoing radiation is carried out from the homogeneity illumination-light study system 923, The liquid crystal 
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ht valves 925R, 925G, and 925B ofiA^ sheets as a light valve which modulateJHh colored light bundle, It has the 
)jection optical system 60 which is SWichroic prism 10 as color composition op^Rl system which re-compounds 
: modulated colored light bundle, and the component of the projection lens unit 6 which carries out expansion 
yection of the compounded flux of light on the front face of the projection side 100. Furthermore, it has the light 
ide system 927 which leads the blue glow bundle B to corresponding liquid crystal light valve 925B among each 
ored light bundle separated according to the color separation optical system 924. 

)38] The homogeneity illumination-light study system 923 is equipped with the reflective mirror 931, and it turns 
in optical-axis 1 a of the outgoing radiation light from an illumination-light study system to equipment front, and he is 
ing to bend it at a right angle. This mirror 931 is pinched and it is arranged at the condition that the integrator lenses 
1 and 922 intersect perpendicularly. 

>39] The outgoing radiation light from a lamp 81 will be projected as secondary light source images, respectively on 
plane of incidence of each lens which constitutes the integrator lens 922 through this integrator lens 921, and an 
iminated object will be irradiated using outgoing radiation light from the integrator lens 922 concerned. 
>40] Each color separation optical system 924 consists of a bluish green reflective dichroic mirror 941, a green 
lective dichroic mirror 942, and a reflective mirror 943. In the bluish green reflective dichroic mirror 941 , the blue 
•w bundle B included there and the green light bundle G are first reflected by the right angle, and the flux of light W 
2S to the green reflective dichroic mirror 942 side. 

»41] This mirror 941 is passed, it is reflected by the right angle by the back reflective mirror 943, and outgoing 
iation of the red flux of light R is carried out to a dichroic prism 10 side from the outgoing radiation section 944 of 
red flux of light R. In the green reflective dichroic mirror 942, the green light bundle G is reflected by the right 
jle, and outgoing radiation of the blue and the green flux of lights B and G which were reflected in the mirror 941 is 
ried out to a color composition optical-system side from the outgoing radiation section 945 of the green light bundle 
Outgoing radiation of the blue glow bundle B which passed this mirror 942 is carried out to the light guide system 
7 side from the outgoing radiation section 946 of the blue glow bundle B. In this example, it is set up so that all the 
tance from the outgoing radiation section of the flux of light W of a homogeneity illumination-light study component 
he outgoing radiation sections 944, 945, and 946 of each colored light bundle in the color separation optical system 
I may become equal. 

42] Condenser lenses 95 1 and 952 are arranged at the outgoing radiation side of the red of the color separation 
ical system 942, and the outgoing radiation sections 944 and 945 of the green light bundles R and G, respectively, 
srefore, incidence of the red and the green light bundles R and G which carried out outgoing radiation from each 
going radiation section is carried out to these condenser lenses 951 and 952, and they are made parallel. 
•43] Thus, incidence of the red and the green light bundles R and G which were made parallel is carried out to the 
aid crystal light valves 925R and 925G, they are modulated, and the image information corresponding to each colored 
it is added. That is, according to image information, switching control of these light valves is carried out by the non- 
strated driving means, and, thereby, the modulation of each colored light which passes through this is performed. 
:h a driving means can use a well-known means as it is. On the other hand, the blue glow bundle B is led to liquid 
stal light valve 925B which corresponds through the light guide system 927, and a modulation is similarly performed 
lere according to image information. Poly-Si TFT can be used for the light valve of this example as a switching 
ment. 

44] The light guide system 927 consists of a middle lens 973 arranged between the condenser lens 954 arranged to 
outgoing radiation side of the outgoing radiation section 946 of the blue glow bundle B, the incidence side reflective 
Tor 971, the outgoing radiation side reflective mirrors 972, and these mirrors, and a condenser lens 953 arranged to 
near side of liquid crystal light valve 925B. The blue glow bundle B becomes the longest, therefore the quantity of 
it loss of the optical path length [ the optical path length of each colored light bundle ], i.e., the distance from a lamp 
to each liquid crystal panel, by diffusion of this flux of light increases most. However, quantity of light loss can be 
itrolled by making the light guide system 927 intervene. 

45] Next, incidence of each colored light bundle modulated through each liquid crystal panel 925R, and G and B is 
ried out to a dichroic prism 10, and it is re-compounded here. Expansion projection of the re-compounded color 
tge is carried out on the front face of the projection side 100 which is in a position through the projection optical 
tern 60 which is the component of the projection lens unit 6. 

46] Thus, in the constituted projection mold display 1 , it has the dichroic prism 1 0 which applied this invention as a 
;>r composition means. A dichroic prism 10 can make small a relative image gap of each colored light bundles R, G, 
! B resulting from the chromatic aberration of magnification, as mentioned above. For this reason, deterioration of the 
ige quality resulting from the chromatic aberration of magnification is avoidable. Moreover, since deterioration of the 
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age quality resulting from a pixel gMftf each colored light bundle produced by j^Mhromatic aberration of 
ignification can be prevented evenUR making small the pixel of each liquid ci^Mfl light valves 925R, 925G, and 
5B, and increasing the number of pixels and projecting an image with high resolution, the projection mold display 
lich can project a high-definition projection image with high resolution can be offered. 

)47] The dichroic prism of another configuration of having applied this invention is shown in [gestalt 2 of operation] 
lwing 10 . A different point of dichroic prism 10A of this example and the dichroic prism 10 of the gestalt 1 of 
eration is a point which transposed the 1st and 2nd rectangular prisms 1 1 and 12 to the triangular prism 1 1 A and 12A 
th which the near vertical angle turned into an obtuse angle focusing on junction of each prism among four 
:tangular prisms 11-14. 

)48] It joins adjusting the thickness of a glue line 18 so that a flat field may be constituted in 1st triangular prism 1 1 A 
i the 4th rectangular prism 14 by the rectangle-like side faces 112 and 141 in which the blue light reflective film 114 
J 143 was formed, and a prism composition object consists of these examples. Moreover, it joins adjusting the 
ckness of a glue line 18 so that a flat field may be constituted by the rectangle-like side faces 121 and 132 in 2nd 
ingular prism 12A and the 3rd rectangular prism 13, and a prism composition object is constituted. Then, thickness 
ns a prism composition object comrade through the fixed glue line 1 8. Since the three angle each prism 1 1 A and 12A 
lot a rectangular prism at this time, the convex red sunset reflective die clo IKKU side 1 5 is automatically formed 
th the red sunset reflective film 113 formed in the rectangle-like side face 111 of 1st triangular prism 1 1 A, and the red 
lset reflective film 113 formed in the rectangle-like side face 122 of 2nd triangular prism 12 A. Next, each prism 
Tiposition objects are joined. Consequently, dichroic prism 10A which the red die clo IKKU side 15 which turned 
o a convex side where the core became the highest consisted of is obtained. 

)49] In addition, it is possible to constitute the convex red die clo IKKU side 15 for either of the 1st and 2nd 
ingular prism 1 1 A and 12A as a rectangular prism as well as the above. Moreover, what is necessary is just to let 
ler of the 1 st and 2nd triangular prism 1 1 A and 12A be the triangular prism with which the near vertical angle turned 

0 an acute angle focusing on junction of each prism, in order to constitute the red die clo IKKU side 15 in a concave. 
>50] Thus, since the red sunset reflective die clo IKKU side 15 is a convex side, constituted dichroic prism 10A also 
2S so the same effectiveness as the gestalt 1 of operation. In addition, in dichroic prism 10A of this example, since the 
wex red sunset reflective die clo IKKU side 15 is automatically formed when the 1st and 2nd triangular prism 1 1 A 

1 12A is joined mutually, in the process which joins a prism composition object mutually, it is not necessary to 

inge the thickness of a glue line 18 intentionally. Therefore, the activity which joins each prism becomes easy and the 
ectiveness that a dichroic prism can be manufactured cheaply also does so. 

>51] In addition, also in this example, while making the red die clo IKKU side 15 into a convex side, if the blue light 
lective die clo IKKU side 1 6 is constituted so that it may become a concave side toward the direction of incidence of 
blue glow bundle B, abbreviation etc. can spread and carry out area of projection image R'G'B' of three colors, 
reover — each — colored light — a bundle — R — G — B — projection — an image ~ R — ' — G — f — B — 1 — magnitude 
elation — projection image R f — > projection image G — only when becoming f > projection image B', in all cases, of 
irse, it is applicable like the gestalt 1 of operation by choosing the concave convex voice of each die clo IKKU sides 
and 16 

►52] (Gestalt of other operations) Although the projection mold indicating equipment mentioned above is a projection 
Id indicating equipment equipped with the light valve of a transparency mold, the dichroic prism of this invention is 
)licable also to the projection mold indicating equipment equipped with the reflective mold light valve. In this case, 
h the dichroic prism of this invention, it can serve both as a color separation means and a color composition means, 
1 optical system can be summarized in a compact. 

>53] Moreover, although a projection mold display is a front projection mold display which performs projection from 
side which observes a projection side, the color synthesizer unit of this invention is applicable also to the tooth-back 
jection mold display which performs projection from a direction opposite to the side which observes a projection 
e. 

»54] 

feet of the Invention] He changes the reflective condition of a colored light bundle, and is trying to expand or reduce 
colored light bundle concerned by constituting a die clo IKKU side in a concave or convex in the dichroic prism of 
; invention, as explained above. Therefore, if the dichroic prism of this invention is used as a color composition 
ans of a projection mold display, the chromatic aberration of magnification can be amended and the relative gap 
ich is the projection pixel of each colored light bundle can be made small. For this reason, deterioration of the image 
ility of the projection image resulting from the chromatic aberration of magnification can be prevented. Especially 
dichroic prism of this invention is very useful as a color composition means of the projection mold display which 
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jects a high-definition image with ^^resolution using the light valve made hi^^ninute. 
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6s fe»(8*^9 2 4lwJoJt5#fe**^a»SB9 4 
20 4, 9 4 5, 9 4 6iXO®8^Xf L< ft 5 X ? \z 

[00 4 2] fe»«5t¥» 9 4 2 co#fe, »fe**R. 
G COmSta 9 4 4, 9 4 50ffl««|:it **l«Xill# 
UVX9 5 1. 9 5 2*SEfiSJxxv^o Lfc^oT. 

OM^VX9 5K 9 5 2lcA»LX¥m^ni)o 
[0 0 4 3] r^J:7lw¥ff<^tifc#fes i^fe^ 
R. GliM7-f h/<^9 2 5R, 9 2 5Gl:AltL 

30 i~fc;b*>. ^tL^C07>< h/</P^*±. ^Fia^OSEHb^g 

fcXZZo -X. #fe*S[Btt. ^7t^9 2 7^^UX 
»fS-r5fgS7-r h/W9 2 5 B(C>g/^*K ^ C 

wr. mmzm&mmzfctxmm*&£tiz>o *&\<» 

7>f h^/^li, Miff, /Kyi/y^yiFT^y 

[0044] mytlk 9 2 7 li, W^^B ^ffiM^ 9 4 
40 6^ffiWfflJ^BafiLfc*5fe^^X9 5 4 A*HBSRW 
^7-97U, WWffiHSM^ 7-9 72^ C*X<b<7) 
^ 7— ^Pfl(CEBLfc^rai^>-X9 7 3 M7^ h 
^<yi-X9 2 5 B<n^mWlZ&WL,tLMytl'>X9 5 3 t 
J&^«l*Sft6. #fe3t*^5feK^. i-fcfo*>. 7^ 

• t>#<*5. U^U |iM9 2 7^6$t5Ci 

[0 0 4 5] 0:1c, #»ft/^/i-9 2 5R. G. B Srffl 
50 oT^sB$Hfc#fe363tUi, ^^^^^^1 
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G* W®a^ll»*L<i-6CtdST-#'6o «ot, IS^ 
fe«U£IOBHLrt:*fe5fc3fcR, G. B^?IfOffi^ 

^/UX^i Ofr&9Sat^SB0>&frA9S2: LTl 

[0 0 2 7] CCT\ »¥a*S«3Slt«w*5V^Ttt, Aftt 

yx^iote. «T^U7tJ:5t^ »*feiRH«:»jE 
#fe«7)fi»ft<tiijg!i-fixS:/hS<-c*-5 0-e, -hISOJ: 

[0 0 2 8] n>f y#79 Xi» 1 0lCioV> 

til Hfc:/y Xi,^4Mf It, SSIl 8<DJ1C^ 

[0 0 2 9] ##JO*V ^n^f y^^y XA 1 0 

U jS3tR*t^^o>r yaffil 5#ERB2:&6J:5U: 

[0 0 3 0] *«fc*5V^-CWt, B&?4*B>C y 

^ilS^Ittt, *fettJfcRO«^iBfft&lS/h 

JfcB Ojft^liflfcSrifcfc LT 3 feOift^BfiftSrUtf « L < 
5 0 #fe**B©«a|:Klfc«:ilt*-*-Sfc»^tt % 



(5) »BB¥l 1 - 3 8 2 1 0 
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fa Idft TQDtt® b -t~tl& &\ \ 

[00 3 1] *m<Of>( 9 a>f y^^y XA10 

G ' , B ' (OffiS[^j9:9H1kR v >S¥IfiG' >i£^ 

**<4&»*^ ^feTfemGcos^u^G' <omm& 

10 #fe^RcoS^ili^R' £Si/J> Ubi 

Iwfl, #3tSW^^ yaffil 5*Dfl^ffii:i-tLtf 

5 c b \z x ?> mmnm&z'&z z b &vz &<> 
[0032] (a^s*^3Stt) fci-RW L^y-r * d 

[0 0 3 3] BSCtt, #«^S¥S!«^3£fi0>*MRS: 
30 ^> 0 7 o y h 5 of A^e,tt:fi? i/yXai y h 

[00 34] me JCttlft¥S!*^SS« 1 O^^^r — ^ 2 

1 3^IBBSix-CV^-5 0 SSfiffiriBflloiEfioft^W:. * 
W^f-^HR, 1 4 Ld5iEB^^LTV>6 0 

so RmmffiMf&m<oi&9Lm7 r >i s B^gaB^nxV^ 
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[0 0 4 6] r<^J:ptrfi|fig$n^:S¥S^^eil- 
*si^Tte, LT**W«rii«U*:^>r * n 

fe3fe*R. G. B<o«#W4IB«-fix*r/hS<-C#5. 

5 0 #ffifa7>f >/<^9 2 5R, 9 2 5G. 9 

mistcm<Dmf&<Dy^ ? ^xy x^^itfc 

ll^^^n^^^yyXAi OirCWSAW!, 4 20 
JKfcHftXy 1 1 — 1 4 CO ^1^J:T>^2(7) 
M/yXAlK 12S:, #^yXA(DS*W>i:i£ 
V^IIft^i^ofcZ^/yXAl 1A, 12 AtC® 

[0 0 4 8] #tfl-Ctt. Sl^HftyyXA HA^S 
4COlft7 p yXAl4Sr, fASSKl 14, 14 3*5 

xmz titemmwm 1 12, u nciox^taft® 
tm&ztiz x b 1 8 <ommzmm uft a> 

^Lt7 e yXi,^^ rMt6o ^fc. |2(OH^X 
yXA12A^3(DS^XyXA13^ JgJfcttfflM 30 

12 1. 1 3 2tcj:oT5Pffl*ffi^fl|^six5J:5lw« 
tfJi 1 8 0Ef^IUj:^f,^L-C/y XA^fl: 
-toft, Xy XA-&jS*H*«:IIl»3as— « 

ai ia, 1 2 Ate, n^xy XATii*v^t% mi 
con^xy xa 1 1 Aommmmi 1 1 uubjksjx*: 

1 3 coH^Xy XA12 A©W 

«B1 2 2|C?gfi8:$tt^5feSWJBl 1 3 t (aoTfi 

60 ^yx^^[5]±^A t 5 o 40 
4 1 s&mtiL*Mn?<< * a* s/^xyx^ 1 0 

A^#<b*x£ 0 
[0 0 4 9] ft*5, #l*5«fct*»2tf>:=ftXy XA11 

a, 1 2 Acop^>cov>-rn^-*^iE^xy XA<h tt 

fitt05#fe^>f^ cr^ yaffil 5 S:±Etra«^» 

1 5S:DflttJw«*-r5J-tt. IlfcJ;(;i2(7)H^/y 

XAiiA, 1 2 acop *><ov^-f^x^— #xy x 
a *>ttfr ■pfcrafiv >n£) t & o tc=m x y x a t so 
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[0050] coi^twWfiKsttfe^^o^y^xy 

Xi» 1 0AX'tMW>f^M ^/^ffil 5^t£h^oi 
Atil »l*3j:t/»2^HAXy XA 1 1 A. 12A 

® 1 s^gniiwtc^^nso-e, xyxAMMffi 

S^»-&i-6fflSl-*5V^"C. Sill 8<0JU¥S:ficiaW 
td2Ex.ft<Xtfiv\ ^oT, ^/yXA^f6^ 

[0 0 5 1] ft3b\ *«tr*5V^t>, *fe^>f ^n>f ^ 

^ffii5^M:t6l:#t:, #36E»^>f * n>f 
ft 5 J: 5 Jw«fi£i-ixtf . S^^Ui^R' G * B ' co 

G, B<D&^i®&R' . G' % B' £ a>B8«* s . 

S^HttR' >S^®<tG' >&^!ifgiB' £ft6»-& 

[0052] (-t ^te^nsiojgffi) ±a* Lfc&^ss 

BT-*>6d^ ^co^^o^fs'^T'yXi.fj:, K#t 
i7>f h^/wXSr«^.felft¥a«^3SBI-t>iiffl"C# 
<5 0 ^^^^D^^^/yx^c 

J: o t ft»if Si fe^«¥S«:*fe6 : t ^"CS, ft 
[0 0 5 3] 

©J^e>S^SrtT5«ftffi»¥g!^iSBX*fc^^, #3§iE 
^fe*fiK3SBf±ft¥ffi*«*i-5fflittE»w*lRl^e> 

[0 0 5 4] 

UTt^o fto-C, *HWO^^p-fy^7 4 yXAS: 
S¥S^^f ^fe^^i Itfflv^ll fi^feflX 

v^zf^m \^xffi&m<Dm\,^&&<om&z®L^-r 
[m®<7)f&^fti&ip]] 

[Hi] *3SWSr5afflUfc^-f ^n-f y^^yXAco«4 



(8) 



4$BB¥1 1 -3 8 2 1 0 



13 

im2] mi n-r ^xy x^ofc^® 

[i3] mi \z.7ttr<i9 p>r y^^y *jj:t/a 

[B6] H5^^-rS^S*^«^>rtSfP«fi8S:^a 
[H7] 0 6O)A-Aj»lJ:*5tt-5«tttWrffi«^iaT-fe 

[BIO] **MS:5ifflU/S:SiJ(0»fi8;^^^o>f 

xy XA©tt*TBH"e*5. 
[Bill a*o y>f ^ n ^ 5/ ^ / y x a (ote^ii 
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